The antimicrobial activity of ZnO nanoparticles against Vibrio cholerae: Variation in response depends on biotype.
The potency of zinc oxide nanoparticles (NPs), with a core size of ~7-10nm, to inhibit cholera disease was investigated by demonstrating the effect on two biotypes (classical and El Tor) of O1 serogroup of Vibrio cholerae-El Tor was more susceptible both in planktonic and in biofilm forms. Interaction with ZnO NP results in deformed cellular architecture. Increased fluidity and depolarization of membrane, and protein leakage further confirmed the damages inflicted on Vibrio by NP. NP was shown to produce reactive oxygen species (ROS) and induce DNA damage. These results suggest that the antibacterial mechanism of ZnO action is most likely due to generation of ROS and disruption of bacterial membrane. The antimicrobial efficacy of NP has been validated in animal model. The synergistic action of NP and antibiotic suggests an alternative for the treatment of cholera.